TCT-479: A Rapidly Exchangeable Bioprosthetic Valve  by unknown
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KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
&RPSOHWHGUDLQDJHRIWKHSHULFDUGLDOÀXLGLVSHUIRUPHGZLWKWKHÀXLGVHQWIRUDQDO\VLVDQGF\WRORJ\
7KHJXLGHZLUH LV UHLQWURGXFHG DQG WKHSLJWDLO H[FKDQJHG IRU DQ)UFP$UURZEUDLGHG VKHDWK
&RQWUDVW LQMHFWLRQ FRQ¿UPV LQWUDSHULFDUGLDO ORFDWLRQ$IU&RUGLV%L3DO ELRSV\ IRUFHSV LV SDVVHG
WKURXJKWKHVKHDWKDQGDZD\IURPWKHFDUGLDFVKDGRZWRWKHODWHUDOSHULFDUGLDOZDOO$WRWDORI¿YH
ELRSV\VSHFLPHQVDUHREWDLQHG)LQDOO\WKHJXLGHZLUHLVUHLQWURGXFHGWKHVKHDWKLVZLWKGUDZQDQG
WKHSLJWDLOFDWKHWHULVUHLQWURGXFHG
5HVXOWV$WRWDORIFDVHVKDYHEHHQSHUIRUPHG7KHPHDQDJHLV\HDUV0DOHIHPDOHUDWLRLV
UHVSHFWLYHO\0HDQ:&&RQSUHVHQWDWLRQLV0HDQ(65LV
7KUHHKDGGRFXPHQWHGIHYHUZLWKRQHKDYLQJÀXOLNHV\PSWRPV,QIRXUFDVHVELRSV\ZDVSHUIRUPHG
WRRXWUXOHPDOLJQDQWLQYROYHPHQWRIWKHSHULFDUGLXPLQFDQFHUSDWLHQWVSUHVHQWLQJZLWKV\PSWRPDWLF
SHULFDUGLDOHIIXVLRQV,QWKUHHFDVHVELRSV\ZDVSHUIRUPHGWRDLGGLDJQRVLVRIUHFXUUHQWLGLRSDWKLF
SHULFDUGLDOHIIXVLRQV7KHELRSV\LQFRPELQDWLRQZLWKF\WRORJ\RXWUXOHGPDOLJQDQWLQYDVLRQLQWKHIRXU
FDVHVRIPDOLJQDQF\,QWKHUHFXUUHQWSHULFDUGLDOHIIXVLRQVLWFRQ¿UPHGWKHSUHVHQFHRIO\PSKRF\WLF
SHULFDUGLWLVLQRQHFDVHDQGRUJDQL]LQJHIIXVLYHSHULFDUGLWLVLQWZR
&RQFOXVLRQV3HUFXWDQHRXV3HULFDUGLDOELRSV\LVWHFKQLFDOO\IHDVLEOHDQGFDQEHSHUIRUPHGVDIHO\LQ
RUGHUWRDVVLVWLQGLDJQRVLVRIXQGHUO\LQJSHULFDUGLDOGLVHDVH
9DOYXODU+HDUW'LVHDVH$RUWLF
$EVWUDFW1RV
7&7
5HDO7LPH05,*XLGHG7UDQVDUWHULDO$RUWLF9DOYH,PSODQWDWLRQ,Q9LYR(YDOXDWLRQLQ
6ZLQH
3KLOLSS.DKOHUW+ROJHU(JJHEUHFKW%M|UQ3OLFKW*HUQRW.DLVHU1LQD3DURKO-XOLDQH
$OEHUW/HQD6FKlIHU2OLYHU.UDII,DQ0F'RXJDOO5DLPXQG(UEHO0DUN/DGG+DUDOG
4XLFN
:HVW*HUPDQ+HDUW&HQWHU'HSDUWPHQWRI&DUGLRORJ\(VVHQ*HUPDQ\'HSDUWPHQWRI
7UDQVSODQWDWLRQ6XUJHU\8QLYHUVLW\+RVSLWDO(VVHQ(VVHQ*HUPDQ\,QVWLWXWHRI'LDJQRVWLF
DQG,QWHUYHQWLRQDO5DGLRORJ\DQG1HXURUDGLRORJ\8QLYHUVLW\+RVSLWDO(VVHQ(VVHQ
*HUPDQ\(YDVF0HGLFDO6\VWHPV9DQFRXYHU%&&DQDGD,QVWLWXWHRI0HGLFDO3K\VLFV
)ULHGULFK$OH[DQGHU8QLYHUVLW\(UODQJHQ1UQEHUJ(UODQJHQ*HUPDQ\
%DFNJURXQG05, LV FRQVLGHUHG DQ DWWUDFWLYH DOWHUQDWLYH IRU JXLGLQJ WUDQVDUWHULDO DRUWLF YDOYH
LPSODQWDWLRQ 7$9, SRWHQWLDOO\ RYHUFRPLQJ LQKHUHQW VKRUWFRPLQJV RI ;UD\ DQG DQJLRJUDSK\
%H\RQGPLWLJDWLRQRIUDGLDWLRQH[SRVXUHDQGQHSKURWR[LFFRQWUDVWPHGLD05,SURYLGHVDQXQOLPLWHG
VFDQSODQHRULHQWDWLRQDQGXQVXUSDVVHGVRIWWLVVXHFRQWUDVWZLWKVLPXOWDQHRXVGHYLFHYLVXDOL]DWLRQ
WKHUHE\ SHUPLWWLQJ VDIH GHYLFH QDYLJDWLRQ WKURXJK WKH YDVFXODWXUH DQG LPSRUWDQWO\ SUHFLVH
RULHQWDWLRQIRUD[LDOSRVLWLRQLQJGXULQJYDOYHGHSOR\PHQW
0HWKRGV 2Q WKH EDVLV RI D FRPSUHKHQVLYH LQ YLWUR DQDO\VLV RI ERWK FRPPHUFLDO 7$9, GHYLFHV
UHJDUGLQJ05 FRPSDWLELOLW\ WKH QLWLQROEDVHG VHOIH[SDQGDEOH &RUH9DOYH SURVWKHVLV 0HGWURQLF
86$SURYLGLQJDUWLIDFWIUHHDQGGHWDLOOHGYLVXDOL]DWLRQE\05,$%ZDVFKRVHQIRU WKLVVWXG\
7KHFRPPHUFLDOGHOLYHU\FDWKHWHUUHTXLUHGVLJQL¿FDQWPRGL¿FDWLRQVSULRU05,DSSOLFDWLRQREYLDWLQJ
DQ\ IHUURPDJQHWLFEUDLGLQJZKLFKZRXOGFRPSURPL]H05VDIHW\DQG LPDJLQJTXDOLW\7$9,ZDV
SHUIRUPHGLQVZLQHYLDIHPRUDOQ DQGVXEFODYLDQQ DUWHU\DFFHVVRQD705,VFDQQHU
5HVXOWV5HDOWLPH05,XVLQJ7UXH),63LPDJLQJVHTXHQFHVSHUPLWWHGVDIHGHYLFHQDYLJDWLRQWKURXJK
WKHYDVFXODWXUHDQGSUHFLVHVWHHULQJGXULQJSDVVDJHRIWKHQDWLYHDRUWLFYDOYH'DQGGXULQJSODFHPHQW
DQG VWHSZLVH UHOHDVH RI WKH VWHQWYDOYH ZLWKLQ WKH DQQXOXV (* 3RVWLQWHUYHQWLRQDO WKHUDSHXWLF
VXFFHVVFRXOGEHFRQ¿UPHGXVLQJ(&*WULJJHUHGFLQH7UXH),63VHTXHQFHVDVZHOODVÀRZVHQVLWLYH
SKDVHFRQWUDVWVHTXHQFHVUHYHDOLQJRUH[FOXGLQJUHJXUJLWDWLRQ UHVSHFWLYHO\&RUUHFWYDOYHSRVLWLRQ
ZDVFRQ¿UPHGE\H[YLYRKLVWRORJ\+
&RQFOXVLRQV2XUVWXG\VKRZVWKDWWKHFRPPHUFLDOO\DYDLODEOH&RUH9DOYHSURVWKHVLVLVVXLWHGIRUUHDO
WLPH05,JXLGHG7$9,DIWHUGHVLJQPRGL¿FDWLRQVRIWKHGHOLYHU\V\VWHPOD\LQJWKHJURXQGZRUN
7&7
$5DSLGO\([FKDQJHDEOH%LRSURVWKHWLF9DOYH
,YDQ9HVHO\/DUU\%ODQNHQVKLS5LFKDUG%LDQFR
9DOYH;FKDQJH,QF$XURUD&28QLYHUVLW\RI0LQQHVRWD0LQQHDSROLV01
$5DSLGO\([FKDQJHDEOH%LRSURVWKHWLF9DOYH
%DFNJURXQG7KHWUHQGWRZDUGVXVLQJELRSURVWKHWLFYDOYHVLQ\RXQJHUSDWLHQWVKDVLPSURYHGTXDOLW\
RIOLIHEXWZLOOOHDGWRLQFUHDVHGUHGRVXUJHU\IRUYDOYHIDLOXUH5HYDOYLQJIDLOHGYDOYHVZLWK7$9,
FDQQRWEHXVHGURXWLQHO\EHFDXVHRIGLPLQLVKHG(2$DQGGXUDELOLW\FRQFHUQV
0HWKRGV7RDGGUHVVWKHVHLVVXHVDUDSLGO\H[FKDQJHDEOHWLVVXHYDOYHKDVEHHQGHYHORSHG7KHGHVLJQ
LQFRUSRUDWHVLÀH[LEOHVWHQWSRVWVLLZHOOFRQWUROOHGFHQWUDOJDSDQGLLLSUHFLVHVWHQWFLUFXODULW\
ZLWKGHJUHH OHDÀHW V\PPHWU\  WKH WKUHH WHQHWVRIGXUDEOH WLVVXHYDOYHGHVLJQ WKDWKDYHEHHQ
GHPRQVWUDWHGFOLQLFDOO\,WLVDWZRFRPSRQHQWYDOYHFRQVLVWLQJRIDSHUPDQHQW³GRFNLQJVWDWLRQ´DQG
DQ³H[FKDQJHDEOHOHDÀHWVHW ´7KUHHYDULDQWVRIWKHGRFNLQJVWDWLRQDUHFXUUHQWO\LQGHYHORSPHQWDQG
WHVWLQJ7KHVXUJLFDOGRFNLQJVWDWLRQKDVEHHQWHVWHGLQDQLPDOVDWUDQVDSLFDOO\LPSODQWDEOHYHUVLRQ
LVEHLQJWHVWHGDQGDWUDQVIHPRUDOLPSODQWLVLQGHYHORSPHQW$OOYHUVLRQVXVHWKHVDPHWUDQVDSLFDOO\
H[FKDQJHDEOHOHDÀHWVHW
5HVXOWV:HKDYHLPSODQWHGVXFKYDOYHVLQWRDGROHVFHQWVKHHSDQGH[FKDQJHGDIWHUPRQWKVRI
LPSODQW7ZRVKHHSKDGDQGH[FKDQJHPRQWKVDIWHUWKHVWOHDÀHWH[FKDQJH)LEURWLFRYHUJURZWK
ZDVVHYHUHDVH[SHFWHGDQGIDUJUHDWHU LQVKHHSWKDQVHHQLQKXPDQVVHH¿JXUH$OO OHDÀHWVHWV
ZHUHVXFFHVVIXOO\VXUJLFDOO\H[FKDQJHGZLWKRXWDQ\VXEVHTXHQWSHULYDOYXODUOHDNV([FKDQJHWLPH
ZDVDERXWPLQXWHV
&RQFOXVLRQV$QRIISXPSUDSLGO\H[FKDQJHDEOHYDOYHWKXVKDVWKHSRWHQWLDOWREULQJWLVVXHYDOYH
TXDOLW\RIOLIH WR\RXQJHUYDOYHSDWLHQWV)LEURVLVFDQEHPDQDJHGZLWKWKHDSSURSULDWH WRROVHYHQ
ZKHQYHU\VHYHUHDVLQWKHK\SHU¿EURWLFVKHHSPRGHO7KHGHVLJQIHDWXUHVRIWKHH[FKDQJHDEOHYDOYH
ZLOO HQVXUH ORQJHYLW\ HTXLYDOHQW WR VXUJLFDO YDOYHV \HW HQDEOH QRQVXUJLFDO GHOLYHU\ DQG OHDÀHW
H[FKDQJH
7&7
7KH5ROHRI%DOORRQ$RUWLF9DOYXORSODVW\LQWKH0DQDJHPHQWRI+LJK5LVN3DWLHQWVZLWK
$RUWLF6WHQRVLV
'DYLG/%URZQ6WXDUW-+HDG.DUHQ/5RSHU0RUOH\$+HUEHUW&KULVWLQD0:RUOH\-LOO
)RUHPDQ%UXFH%RZHUV$QJHOD5LOH\0LFKDHO-0DFN
&567,'DOODV7;
,QWURGXFWLRQ7UDQVFDWKHWHU DRUWLF YDOYH LQWHUYHQWLRQ 7$9, KDV LGHQWL¿HG D JURXS RI KLJK ULVN
SDWLHQWVQRWSUHYLRXVO\FDQGLGDWHVIRUWKHUDS\RSHUDWLYHULVNPHDVXUHGE\676VFRUH!DQGRU
FRPRUELGFRQGLWLRQV7KHUROHRIEDOORRQDRUWLFYDOYXORSODVW\%$9LQWKHPDQDJHPHQWRIWKHVH
SDWLHQWVUHPDLQVXQFOHDU'HVFULEHGLVWKHVXFFHVVRI%$9DVDWRROWR³EULGJH´SDWLHQWVZDLWLQJIRU
GH¿QLWLYHWUHDWPHQWDRUWLFYDOYHUHSODFHPHQW$957$9,RUWULDODVVLJQHGPHGLFDOPDQDJHPHQW
00
0HWKRGV)URPDSRSXODWLRQRISDWLHQWVZLWKFULWLFDODRUWLFVWHQRVLVHYDOXDWHGEHWZHHQ
DQGLQRXU+LJK5LVN$RUWLF9DOYH&OLQLFSDWLHQWVPHDQDJH \HDUVUHFHLYHG
%$9,QGLFDWLRQVLQFOXGHGVXUJLFDOFDQGLGDWHVZKRVHVXUJHU\ZDVGHOD\HGGXHWRRWKHUSURFHGXUHV
FRPRUELGLWLHVRU7$9,WULDO WLPHFRQVWUDLQWV*URXS2SHUDEOH*URXS,QRSHUDEOHFRQVLVWHGRI
SDWLHQWVGHHPHGWREHLQRSHUDEOHDWWKHWLPHRI%$9WUHDWHGZLWKWKHVSHFL¿FJRDORILPSURYLQJWKHPWR
FDQGLGDF\IRU$957$9,3DWLHQWVRIIHUHG%$9DVSDOOLDWLYHWKHUDS\RQO\FRPSULVHG*URXS3DOOLDWLRQ
5HVXOW3DWLHQWVRIHDFKFRKRUWDUHSUHVHQWHGLQ7DEOHRISDWLHQWVLQ*URXS2SHUDEOH
ZHUHEULGJHGWRRUVWLOODZDLWGH¿QLWLYHWKHUDS\
&RQFOXVLRQV ,Q RSHUDEOH SDWLHQWV%$9 LV DQ HIIHFWLYH EULGJH WR GH¿QLWLYH WKHUDS\ZLWK DQ
RYHUDOOPRUWDOLW\%$9VXFFHVVIXOO\LPSURYHGRYHURILQRSHUDEOHSDWLHQWVVRWKDWWKH\FRXOGUHFHLYH
VXUJHU\RU7$9,)LYHSDOOLDWLYHRQO\SDWLHQWVZHUHFRQYHUWHGWRRSHUDWLYH
7&7
6LOHQW&HUHEUDO,VFKHPLD$IWHU7UDQVIHPRUDO$RUWLF9DOYH,PSODQWDWLRQD'LIIXVLRQ
:HLJKWHG0DJQHWLF5HVRQDQFH,PDJLQJ6WXG\
9DOHULD*DVSDUHWWR0DVVLPR1DSRGDQR*LXVHSSH5ROPD&KLDUD)UDFFDUR(UPHOD
<]HLUDM*LXVHSSH7DUDQWLQL0DUFR3DQ¿OL*LDPEDWWLVWD,VDEHOOD
,QWHUYHQWLRQDO&DUGLRORJ\'SWRI&DUGLDF7KRUDFLF	9DVFXODU6FLHQFHV8QLYHUVLW\RI
3DGRYD,WDO\1HXURUDGLRORJ\8QLYHUVLW\RI3DGRYD,WDO\
%DFNJURXQG$IWHU7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ7$9,VWRNHKDVEHHQUHSRUWHGLQXSWR
RISDWLHQWV0RUHRYHUVLOHQWFHUHEUDOLVFKHPLDZDVUHFHQWO\UHSRUWHGLQXSWRRIFDVHVDIWHU
WUDQVIHPRUDO7$9,7KLVKDVEHHQDVFULEHGPDLQO\GXHWRGLVORGJHPHQWDQGHPEROL]DWLRQRIGHEULV
IURPDRUWLFDUFKDWKHURPDRUIURPWKHFDOFL¿HGYDOYH:HDVVHVVHGWKHLQFLGHQFHRIFHUHEUDOLVFKHPLD
DIWHUWUDQVIHPRUDO7$9,
0HWKRGV7ZHQW\QLQHSDWLHQWVZHUHHQUROOHG7$9,SURFHGXUHVZHUHSHUIRUPHGE\SHUFXWDQHRXV
DSSURDFK XVLQJ WKH VHOIH[SDQGLQJ ,,, JHQHUDWLRQ &RUH9DOYH GHYLFH 0HGWURQLF 0LQQHDSROLV
0LQQHVRWD86$RUWKH(GZDUGV6$3,(170SURVWKHVLV(GZDUGV/LIHVFLHQFHV,QF,UYLQH&$86$
$OOSDWLHQWVXQGHUZHQWFHUHEUDO'LIIXVLRQ:HLJKWHG0DJQHWLF5HVRQDQFH,PDJLQJ':05,EHIRUH
WKHSURFHGXUHDQGGD\VDIWHU7$9,1HXURORJLFDOVWDWXVZDVDVVHVVHGXVLQJ1DWLRQDO,QVWLWXWHRI
+HDOWK6WURNH6FDOH1,+66HLWKHUEHIRUHDQGDIWHUSURFHGXUHDVZHOODVDWPRQWKIROORZXS
5HVXOWV$PRQJWKHSDWLHQWVLQFOXGHGLQWKHVWXG\WUHDWHGE\WKHVHOIH[SDQGDEOH&RUH9DYH
5HYDOYLQJV\VWHPE\WKHEDOORRQH[SDQGDEOH(GZDUGV6$3,(170SURVWKHVLVSDWLHQWV
SUHVHQWHGFKURQLFFHUHEUDO OHVLRQVDWEDVHOLQH05,QRQHZLWKQHXURORJLFDO LPSDLUPHQW$OO7$9,
SURFHGXUHVZHUHVXFFHVVIXO6HYHQWHHQSDWLHQWVXQGHUZHQWSRVWSURFHGXUH':05,DQG
RIWKHPVKRZHGQHZLVFKHPLFOHVLRQVDIWHU7$9,7KHVHOHVLRQVZHUHPRVWO\PXOWLSOHDQG
GLVSHUVHG LQ ERWK KHPLVSKHUHV LQ D SDWWHUQ VXJJHVWLQJ FHUHEUDO HPEROL]DWLRQ 7KH UHPDLQLQJ 
SDWLHQWVGLGQRWXQGHUJRSRVWSURFHGXUH05,EHFDXVHRIXUJHQWQHHGLQJRISDFHPDNHULPSODQWDWLRQ
1RPHDVXUDEOHLPSDLUPHQWVRIQHXURFRJQLWLYHIXQFWLRQQRUQHXURORJLFDOHYHQWVRFFXUUHGGXULQJWKH
LQKRVSLWDOSHULRGQRUDWPRQWKIROORZXS
&RQFOXVLRQV7KHRFFXUUHQFHRIQHZFHUHEUDOHPEROLFOHVLRQVGHWHFWHGE\':05,LVKLJKLQSDWLHQWV
ZKRXQGHUZHQW7$9,E\IHPRUDOURXWH+RZHYHUWKHVHOHVLRQVZHUHFOLQLFDOO\VLOHQW
